Hexosamine and cell wall biogenesis in the aquatic fungus Blastocladiella emersonii.
Chitin, a beta-(1-->4) polymer of N-acetyl-glucosamine, is an important constituent of fungal cell walls. This polymer is synthesized by the incorporation of N-acetyl-D-glucosamine units from the precursor UDP-N-acetyl-D-glucosamine (UDP-GlcNAc) in a reaction catalyzed by chitin synthase. In the aquatic fungus Blastocladiella emersonii, chitin, the major component of the cell wall, is synthesized and incorporated in the cell surface of the free-swimming zoospore during the abrupt transition from this wall-less cell to the sessile, wall-containing cyst. Studies with cycloheximide indicate that chitin synthesis occurs in the apparent absence of protein synthesis, and thus posttranslational controls presumably regulate the cell wall biogenesis during encystment. Glutamine: fructose 6-phosphate amidotransferase, first enzyme of the hexosamine biosynthetic pathway, was found to play a central role in the regulation of chitin synthesis in this fungus. This enzyme exists in two forms, which are interconvertible by phosphorylation or dephosphorylation of serine residues. It is allosterically inhibited in the phosphorylated form, as it is in the zoospore, by UDP-GlcNAc. In addition, UDP-GlcNAc inhibits the dephosphorylation of amidotransferase catalyzed by protein phosphatases 2A and 2C. Thus, UDP-GlcNAc plays a dual role in hexosamine and chitin synthesis in zoospore: it not only inhibits the phosphorylated form of the enzyme but also prevents its dephosphorylation. The available data suggest that substrate availability plays a role in the control of chitin synthesis during zoospore differentiation.